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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 

3. hi the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0010] 

[Industrial AppHcation] Especially this invention relates to the suitable trembler for linear motors to use 

for Blois for carrying out the regurgitation of the gas about the trembler of a linear motor. 

[0020] 

[Description of the Prior Art] In recent years, the amount of the sanitary sewage discharged from a home 
or works is increasing, and the processing poses a problem. One of the means most effective in order to 
defecate the sanitary sewage is sending in oxygen (or air) into the sanitary sewage. For this reason, much 
air entrainment Blois is used by the septic tank in the purification disposal plant of a public 
self-governing body, or works. Although there are a rotary pump mold and a linear motor mold in Blois, 
the equipment of a certain thing becomes large and, as for the features that a rotary pump mold has many 
regurgitation air contents, an operating environment is restrained in respect of power consumption, the 
noise, etc. Blois of a linear motor mold has the features of small, a low power, and the low noise to it. 
[0030] Linear motor mold Blois is inhalation and a thing which carries out the regurgitation about air 
(generally gas) as the name suggests using a linear motor. First, drawing 2 explains a linear motor. A 
linear motor 20 mainly consists of electromagnets 21 and 22 of a pair, and vibrator 23 inserted among 
them. Electromagnets 21 and 22 have three or more York arranged in the one direction, and a coil 24 is 
wound around each York so that the magnetic pole formed of each York may become N and S by turns 
in the array direction in the momentary point of arbitration. In the example of drawing 2 , the magnetic 
poles are three poles and the coil 24 is rolled only in the center. Both the electromagnets 21 and 22 are 
arranged so that each York may counter mutually, and the current (or the direction of a volume of a coil) 
passed in a coil 24 is controlled by the momentary point of arbitration so that the magnetic pole which 
both the electromagnets 2 1 and 22 coxmter serves as reversed polarity mutually. The tabular vibrator 23 
is arranged in the clearance between both the electromagnets 21 and 22 possible [ reciprocation in the 
array direction ( drawing 2 longitudinal direction) of the magnetic pole of electromagnets 21 and 22 ]. 
Two or more permanent magnets 25 and 26 are arranged and embedded in the oscillating direction at 
vibrator 23, and the number is the number which subtracted 1 from each electromagnet 21 or the number 
of the magnetic poles of 22. The array pitch of two or more of these permanent magnets 25 and 26 is 
ahnost equal to the pitch (namely, pitch of York) of the magnetic pole of electromagnets 21 and 22, and 
the magnetic pole of each permanent magnets 25 and 26 is arranged so that hard flow may be tumed to 
mutually. That is, if it embeds so that the N pole may come the right-hand side permanent magnet 25 to 
the bottom, if the example of drawing 2 explains, the left-hand side permanent magnet 26 will be 
embedded so that N pole may come to the bottom. 

[0040] The actuation of this linear motor 20 is as follows. If the current of a direction as shown in each 
coil 24 of the introduction electromagnets 21 and 22 at drawing 2 is passed, each York of the upper 
electromagnet 21 will serve as a S-N-S pole from left-hand side. On the other hand, each York of the 
lower electromagnet 22 serves as a N-S-N pole from left-hand side. Since a top is served as to S and the 
bottom serves as N, York on the left-hand side of both the electromagnets 21 and 22 ****s this 
permanent magnet 26 to the permanent magnet 26 on the left-hand side of vibrator 23, and central York 
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lengthens. Moreover, since a top becomes N and the bottom has become S, central York ****s this 
^ permanent magnet 25 to the permanent magnet 25 on the right-hand side of vibrator 23, and right-hand 
side York lengthens. That is, in order that both the permanent magnets 25 and 26 may receive the 
rightward force, vibrator 23 moves to the right. Since the migration direction of vibrator 23 will become 
reverse if both the sense of the current passed in both the coils 24 is reversed, vibrator 23 can be made to 
reciprocate continuously by passing the suitable alternating current for both the coils 24. 
[0050] Next, drawing 3 explains the device of the air suction system and discharge part of Blois, and 
actuation. An air suction system and a discharge part are constituted by the compression space 3 1 
equipped with diaphram 32, the suction valve portion 33, and the discharge valve 34. The vibrator 23 of 
the linear motor 20 of drawing 2 is connected in the center of the diaphram 32 made of rubber, and the 
volume of compression space 31 is fluctuated like drawing 3 (a) and drawing 3 (b) according to 
reciprocation of vibrator 23. If diaphram 32 is lengthened by left-hand side as shown in this drawing (a), 
and the volxmie of compression space 31 increases, since an intemal pressure will decline rather than 
external atmospheric pressure, a suction valve portion 33 opens and extemal air is introduced into 
compression space 31. If diaphram 32 is pushed on right-hand side as shown in this drawing (b), a 
suction valve portion 33 will close, a discharge valve 34 will open, and the regurgitation of the air in 
compression space 31 will be carried out to the direction of a pipe 35. In this way, air is continuously 
breathed out by the pipe 35 by reciprocation of vibrator 23. In addition, the air suction system and 
discharge part of drawing 3 are attached in the both sides of the vibrator 23 of a linear motor 20. 
[0060] 

[Problem(s) to be Solved by the Invention] The linear motor 20 is driving vibrator using suction and the 
repulsive force of magnetism as it was shown in drawing 2 . therefore - if the array pitch (= the array 
pitch of a permanent magnet) of the magnetic pole of an electromagnet increases driving force — the - 
reverse ~ in proportion to square, it falls quickly. Since the ferrite magnet was conventionally used as a 
permanent magnet of vibrator, according to the limitation of the magnetism, the large array pitch beyond 
a predetermined value could not be taken, but the limitation was in the oscillating stroke of vibrator, the 
discharge quantity of conventional Unear motor mold Blois by this - max - SOL (liter) / part extent was 
limitations (however, when pneumatic pressure is 0.2 - 0.25 kgf/cni2). This invention is made in view of 
such the present condition, and one of tihe purpose of the is offering large linear motor mold Blois of 
discharge quantity. Moreover, it aims at more generally offering the vibrator for linear motors which can 
enlarge an oscillating stroke. 
[0070] 

[Means for Solving the Problem] In this invention, it is characterized by having countered the 
electromagnet with which N pole and the south pole are arranged by tums, and are formed in the one 
direction on a flat surface, and embedding in the vibrator of the tabular linear motor arranged possible [ 
reciprocation ] in this direction, so that N pole and the south pole may arrange a rare earth magnet by 
tums in this direction in a tabular frame. 

[0080] In addition, the tabular frame of the above-mentioned vibrator is formed with fiber strengthening 
resin as one mode of this invention, and you may make it make a nonmagnetic metal shaft penetrate in 
the center of the frame made of fiber strengthening resin. 
[0090] 

[Function] The maximum magnetization of a rare earth magnet has one about 6 times the magnetism [ 
30kG extent and ] of this to the maximum magnetization of a ferrite magnet being 4-5kG (kilo gauss), 
therefore ~ theoretical ~ the stroke (the pole pitch of = electromagnet = array pitch of a permanent 
magnet) of a trembler - square root [ of 6 ] = - they are about about 2.5 times. 
[0100] In addition, if the magnetism of a permanent magnet is reinforced, vibrator will receive the 
bending force partially, so that it may mention later, but if the frame holding a permanent magnet bends 
according to this bending force, a smooth motion of vibrator will be barred. Therefore, in connection 
with reinforcing the magnetism of a permanent magnet, it is necessary to also reinforce the frame holding 
it. On the other hand, if the mass of vibrator increases, since it will become difficult to perform a 
high-speed drive according to inertia, the thing of vibrator light as much as possible is desirable. Both 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web 



thfese requests accompanying magnetism enhancement of a peraianent magnet called enhancement and 
lightweight-izing of a frame can be filled by using fiber strengthening resin for a maintenance frame, and 
penetrating a nonmagnetic metal shaft in the center. 
[0110] 

[Example] The top view (a) and side elevation (b) of vibrator which are one example of this invention 
are shown in drawing 1 . This vibrator 10 is vibrator for 3 pole linear motor 20 shown in drawing 2 , and, 
as for the permanent magnet, two poles are arranged in the oscillating direction ( drawing 1 longitudinal 
direction). Li this example, since each pole is divided into two rectangle plate-like permanent magnets, it 
is using a total of four permanent magnets 1 la, 1 lb, 12a, and 12b. the permanent magnets 12a and 12b 
on the left-hand side of drawing 1 ~ both - a space side front serves as the south pole, and, as for both 
the permanent magnets 11a and 1 lb of the south pole and right-hand side, the background serves as [ the 
space side front / N pole and the background ] N pole. The distance d between the permanent magnets of 
left-hand side and right-hand side is 36mm in this example. A permanent magnet uses a rare earth 
magnet. The powder of a samarium-cobalt system alloy (Sm2Col7) is fabricated in this example by 
sintering in rectangle tabular of about 20x20x7mm, and what carried out magnetization so that a vertical 
side might serve as N/south pole is used. In addition, in addition to this by the samarium-cobalt system, 
rare earth magnets, such as a Nd2Fel4B system alloy, can be used by the SmCo5 system alloy and 
neodymium-iron-boron system. The frame 13 holding these permanent magnets 1 la, 1 lb, 12a, and 12b is 
made into the product made of fiber strengthening resin, and 6-6 nylon is used for it as resin, and it is 
making staple fiber glass fiber mix about 30% of the weight as reinforcing materials in this example. In 
addition, permanent magnets 1 la, 1 lb, 12a, and 12b occupy a comparatively big area within the frame 
13, and since sufficient flexural strength-proof is not obtained, the core of a frame 13 is made to 
penetrate the shaft 14 made from non-magnetic stainless steel (this example SUS 316) only by the frame 
13 as shown in drawing 1 (a). The screw for fixing said diaphram 32 is formed in the both ends of a shaft 
14. 

[0120] Vibrator 10 is manufactured as follows. It arranges like drawing 1 (a), noticing permanent 
magnets 1 la, 1 lb, 12a, and 12b about the mold of an abbreviation hexagon as shown in drawing 1 at the 
sense of a magnetic pole, and a shaft 14 is fiirther placed in the center. Next, mold is sealed, and fiber 
strengthening resin is slushed and stiffened. After hardening is completed, vibrator 10 is taken out from 
mold, excessive resin is trimmed, and vibrator 10 is completed. 

[0130] When the permanent magnet used for a trembler 10 became powerfiil and magnetic array-pitch d 
also became larger than the conventional trembler, the problem of the deflection of a trembler 10 arises. 
When having shifted to a top or the bottom even when the locations of vibrator 23 are few from the 
center of both the electromagnets 21 and 22 if drawing 2 explains again, vibrator 23 receives the partial 
bending moment. For example, supposing vibrator 23 has deviated downward slightly, the left-hand side 
magnet 26 will be strongly repelled by lower left N pole, and will be strongly drawn to the lower right 
south pole. Therefore, the left-hand side magnet 26 receives the clockwise moment in this case. The 
right-hand side permanent magnet 25 receives the clockwise moment similarly. In order that it may work 
as the bending moment over a frame, if the angular moment which joins these permanent magnets 25 and 
26 has the low rigidity of a frame, while a frame vibrates, it will bend and will come to start a shimmy. 
[0140] In order to avoid such a problem, while using the fiber strengthening resin of high intensity for 
frame 13 the very thing as mentioned above in this example, in order to raise the rigidity of the 
oscillating direction fiirther, the core of a frame 13 is made to penetrate the metal shaft 14. In addition, m 
order not to disturb the field of electromagnets 21 and 22 and permanent magnets 1 la, 1 lb, 12a, and 12b, 
as for a shaft 14, it is desirable that it is nonmagnetic. In the case of the above-mentioned conventional 
vibrator 23, the frame was fabricated by fiber strengthening resin, but a shaft did not penetrate within the 
limit but the screw section was being fixed only to the diaphram installation section of both ends. 
[0150] In order to measure the flexural strength of the vibrator of the above-mentioned example, the 
three-point bending test as shown in drawing 4 (b) was performed, and the relation between the load load 
(bending load) F and the amount of deflections of the load point was investigated. In addition, distance 
between both the supporting points was set to 70mm. The result is as being shown in - mark of drawing 4 
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(a), and it turned out that it has about 5 times [ in the case of said conventional vibrator 23 (the shaft has 
not penetrated within the Umit) (** mark) ] as many bending load-proof nature as this. In addition, a 
frame 14 can also be made into llie aluminum instead of fiber strengthening resin. In this case, since the 
rigidity of the aluminum frame itself is remarkable and high, the main shaft 14 becomes unnecessary and 
the increment in mass has them as a result. [ few ] The bending property of the vibrator using an 
aluminum frame is as being shown in O mark of drawing 4 (a), and the value which should be satisfied 
mostly is acquired. 
[0160] 

[Effect of the Invention] As one effectiveness of this invention, the array pitch of the permanent magnet 
of the trembler of a linear motor can be enlarged, and the oscillating stroke of a trembler can be 
increased. Therefore, by using this linear motor for Blois, the amount of displacement of diaphram can 
increase and mass Blois lOOL / more than a part can be realized now. Moreover, as another effectiveness, 
when not expanding a stroke, the large hnear motor of the oscillating force can also be obtained, even if 
the discharge quantity per unit time amount is the same by using such a linear motor for Blois, Blois 
where regurgitation pneumatic pressure is more high is producible. Especially this serves as useful Blois, 
when there is the need of blowing air into mud, or when the regurgitation of the air needs to be carried 
out on a deep sea bed. Since the fall of the oscillating direction rigidity of the frame by enhancement of 
the permanent magnet of still such a trembler and expansion of an array pitch is compensated with this 
invention by adoption of the metal shaft which penetrates use and the core of fiber strengthening resin, 
smooth actuation of a linear motor is realized by it. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Vibrator of the linear motor characterized by having countered the electromagnet with which 
N pole and the south pole arrange to the one direction on a flat surface by turns, and are formed in it, and 
embedding in the vibrator of the tabular linear motor arranged possible [ reciprocation ] in this direction 
so that N pole and the south pole may arrange a rare earth magnet by turns in this direction in a tabular 
frame. 

[Claim 2] Vibrator of the linear motor according to claim 1 which the above-mentioned tabular frame 
was formed with fiber strengthening resin, and the nonmagnetic metal shaft has penetrated in the center 
of this frame made of fiber strengthening resin. 



[Translation done.] 
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ABSTRACT : 

PURPOSE: To provide a linear motor type blower 
large in discharge and a 

vibrator for a linear motor which can enlarge 
vibration stroke more generally. 

CONSTITUTION: 1) : A plate-shaped vibrator 10 for 
a linear motor, which is 

arranged, capably of reciprocal operation in one 
direction, in opposition to an 
electromagnet where N poles and S poles are 
disposed alternately in one 

direction (the direction of vibration of a vibrator 
= right and left direction) 

on the plane. Rare earth magnets 11a, lib, 12a, 
and 12b are buried in the 

plate- shaped frame 13 so that N poles and S poles 
may be disposed alternately 

in the direction (the direction of vibration of a 
vibrator) .2) : The 

plate- shaped frame 13 is made of fiber-reinforced 
resin, and a nonmagnetic 

metallic shaft 14 is piercing the center of the 
frame made of fiber-reinforced 

resin. 1) : The stroke of the vibrator in a linear 
motor can be increased by 

the magnet becoming strong. 2) : The flexural 

moment too imposed on the frame 

increases accompanying the increase of the 

permanent magnet. The construction 

2) gives the frame rigidity capable of 

counteracting the increased flexural 

moment . 
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